The reinforcing effects of various stimuli presented immediately following a response have been investigated largely with infra-human Ss. In the context of experiments using the operant conditioning paradigm, the accepted definition of the reinforcing stimulus is a stimulus introduced following a response that increases the probability of occurrence of that response. Despite this research utilizing infra-human Ss, there has been 
The experiment was simple in design. S was asked to say words, and as he went along, some of the words were followed by a spoken sound from E. Conditioning and, later, extinction were both obtained.
The experiment was conducted in a small room, 7 X 7 X 7 ft., with soundinsulated walls, and lighted by one 75-w. ceiling bulb. The room contained a small table and two chairs. S sat in one chair placed beside the table and was unable to see E who sat behind him in the other chair. A small red light was placed on table where it could be seen by S. He could also see a microphone that was attached to a Peirce Wire Recorder. The recorder sat on a small stand out of sight during the experiment, but it was visible to S when he entered the experimental room. A stop watch was used to record time.
Seventy-five undergraduate students in elementary psychology and speech classes at Indiana University were randomly assigned to five different groups of 15 Ss each. Each S was tested individually.
The two contingent stimuli were 'mmm-hmm' and 'huh-uh.'4 The phonetic construction of these sounds was: ?m;:hm and ~.iV . The indication of stress is Pike's.5 The stress and phonetic pattern represent the norm as each one was not pronounced in exactly the same way each time.
Two responses were defined for use in the experiment. One response included any plural noun. The second response included all verbal responses except plural nouns and is called non-plural responses. The defining characteristic of the plural and non-plural responses was based on common grammatical usage.
The experimental session was 50 min. in length. S first entered the experimental room and seated himself. A brief, casual conversation, to acclimate S to E and to the experimental room, preceded the following instructions:
"What I want you to do is to say all the words that you can think of. Say them individually. Do not use any sentences or phrases. Do not count. Please continue until I say stop. Go ahead."
No additional instructions were given during the remainder of the experimental session. S received no information about the correctness of his response or the significance of the contingent stimulus that was introduced.
For Groups I and II the contingent stimulus was introduced following each plural response during the first 25 min. For Group I the contingent stimulus was stimulus was introduced following each non-plural response during the first 25 min.
For Group III the contingent stimulus was 'mmm-hmm' and for Group IV it was 'huh-uh.' Ss in all groups continued to respond for an additional 25 min. during which the contingent stimulus was omitted. One control group was used, in which 'mmm-hmm' and for Group II it was 'huh-uh.' For Groups III and IV the contingent no contingent stimulus was introduced during the entire 50 min. session. At the end of the 50 min. of responding each S was asked the following questions:
(1) What do you think it was all about? (2) Did you notice any change in the kind of words you were saying? (3) What do you think the purpose of the 'mmm-hmm' (or 'huh-uh') was? (4) How long do you think you were saying words?
RESULTS
The first step in the treatment of the data was to eliminate those Ss who were able to verbalize the relationship between the contingent stimulus and the response which it followed. One S in Group I and nine Ss in Group II reported that they noted the relationship of the contingent stimulus and the response it followed. The elimination of these 10 Ss reduced to 65 the number for whom the data were further analyzed.
The second step in the analysis was to determine the ordinal position of the first plural response. The control group and the two experimental groups in which the plural response was the measured response were compared. The mean ordinal position of the first plural response of Groups I and II and the control group is presented in Table I . The three values did not differ significantly as an F of 0.0626 with 2 and 32 degrees of freedom was obtained. The groups of Ss were probably selected from the same population with respect to the readiness to give the first plural response. No corresponding analysis was made for Groups III and IV. The total 50 min. of responding was divided into ten 5-min. periods for purpose of the additional analyses. The data of the control group and the experimental groups in which the contingent stimulus was introduced following each plural response are presented first. Both periods, during which the contingent stimulus was introduced and omitted, are included.
A graphic presentation of the mean frequency of all verbal responses, both plural and non-plural, is given in Fig. 1 for the control group and Groups I and II.
There is a progressive decline in the mean number of verbal responses for all groups.
The mean number of plural responses for each 5-min. period by Groups I and II and the control group is presented in Table II , with the corresponding standard deviations. The generalized analysis of variance was applied separately to the plural responses during the periods when the contingent stimulus followed each plural response and when it was omitted.6 6The generalized analysis of variance was developed by C. J. Burke of Indiana University. It can be applied to those cases in which there is correlation between measurements within the various groups. The test is designed to evaluate variance and co-variance simultaneously. The measurements in successive periods of the The between-group-variance for the periods 1-5 when the contingent stimulus was introduced for the experimental groups was significant beyond the 1-% level of confidence. The between-group-variance was significant between the 5-% and 1-% levels of confidence during the remaining periods when the contingent stimulus was omitted.
The t-test was applied to determine the locus of the differences in the mean number of plural responses between the experimental groups and the control group; every 5-min. period was examined separately. The results of this analysis show that Group I had a significantly greater mean number of plural responses than the control group for the last four periods in which the contingent stimulus was introduced and for the first period in which the contingent stimulus was omitted. Group II had a significantly smaller mean number of plural responses than the control group in one period in which the contingent stimulus 'huh-uh' was introduced and in none of the periods in which the stimulus was omitted.
Substantially the same analysis was made of the data for Groups III and IV, in which non-plural rather than plural responses were followed by the contingent stimulus. Themean frequency of all responses for sucgroups used in this experiment are presumably correlated since they are made on the same Ss. If the result is significant, then t-test can be used to find the locus of the differences. The results of this analysis are presented in terms of the confidence level from conversion tables developed by Burke. The information necessary to compute the statistic was obtained through personal communication.
cessive 5-min. periods is presented in Fig. 2 , and again there is a continuous decline in the rate of responding.
The mean number of non-plural responses with corresponding standard deviations for each 5-min. period for the two experimental groups and the control group is presented in Table III . The generalized analysis of variance indicated that the difference among the groups when the contingent stimulus was introduced was significant beyond the 5-% level of confidence. The difference was not statistically significant during the periods when the contingent stimulus was omitted. The analysis by means of the t-test showed none of the mean differences to be statistically significant.
DISCUSSION
The results obtained from the introduction of 'mmm-hmm' were consistent for both of the responses, plural and non-plural. Since, according to the initial definition of the reinforcing stimulus, any stimulus introduced following a response that increases the probability of occurrence of that response is a reinforcing stimulus, we may conclude that 'mmm-hmm' is a reinforcing stimulus. Additional support for this conclusion comes from the results that were obtained when 'mmm-hmm' was omitted. appear from these results that one of the factors that may determine whether or not a particular stimulus will be a reinforcing stimulus is the response following which the stimulus is applied. An examination of the two responses used in this experiment reveals some differences. Plural responses are a smaller and more narrowly defined class in that all mem- nouns. Non-plural responses form, therefore, a much larger class. They also presumably differ from the plural responses in being more heterogeneous. All parts of speech other than nouns, and also non-plural nouns, are included. Thus, either the relative size or the heterogeneity of the class, or both, may be factors in determining whether or not a particular stimulus will be a reinforcing stimulus.
It should be noted that there was little tendency for the Ss to repeat a particular word that had been followed by one of the contingent stimuli. It was possible for S to make responses which differed in many respects but were the same in that they were all plural nouns or were non-plural responses. Thus, the importance of the class is emphasized by this experiment. E limits the extent of the class by his use of the reinforcing stimulus;
but, the extent of the class may in turn determine whether a stimulus has reinforcing effects.
The small differences in the number of non-plural responses between the control and experimental groups may be a function of the fact that the frequency of non-plural responses of the control group approaches a maximum. Any possible increase in frequency of non-plural responses is restricted when compared to the possible increase in the frequencey of plural responses. This restriction in the size of the possible difference between the control and experimental groups may have reduced the statistical significance of the differences as well.
SUMMARY
The purpose of this experiment was to determine the effect of two operations on two different verbal responses. The Ss were 75 undergraduate students at Indiana University. Each S served individually. Data from 10 Ss who verbalized the relationship between the contingent stimulus and the response it followed were eliminated from further analyses.
The operation performed was to present one of two stimuli, 'mmm-hmm' or 'huh-uh,' after one of the two responses, plural nouns or any word not a plural noun. In a control group no stimulus was introduced following the response.
The S was instructed to say singly all the words, exclusive of sentences, phrases and numbers, that he could think of for 50 min. One of the contingent stimuli was introduced immediately following each response of a predetermined class during the first 25 min. and omitted during the second period of 25 min.
The results indicated that 'mmm-hmm' increased the frequency of plural responses and 'huh-uh' decreased the frequency of plural responses. Both stimuli tended to increase the frequency of non-plural responses. Thus, the contingent stimulus, 'mmm-hmm,' had the same effect on both responses. The stimulus, 'huh-uh,' had different effects on the two responses.
This differential effect on the two responses suggested that the nature of the response is a determinant of the reinforcing character of the stimulus.
